PCT 



a IS « s 




(51) mfskm^ms 

F16C 33/12, 33/20,33/24 



Al 



(11) BIS&BS«^ 



WO 92/01872 



(43) mmi^ms 



1992^2^68 (06. 02. 1992) 



(21) 116^m0#-t 

(22) SSKfibfiB 



PCT/JP91/00986 
1991^7^24Bt24. 07. 91) 



(30)ft^|Sr-:^» 
2/195672 



1990^7^248(24. 07. 90) 



JP 



**33im^^>a(TAIHO KOQYO CO., LTD.)CJP/JP) 
T471 ^MAfflffiad-fiSTSeS** Aichi, CJP) 

(72)|g9§lS;4^i:o: 

(75) §^m^/mRA (*BK:tPV.T:o^> 
ft^rtt^CKAMIYA, Sou x i ) C JP/JP) 
-«»~«CPUTAMURA, KenichiroiCJP/JPD 
«m»^(KUMADA, Yo8hio)CJP/JP) 

:^AXim^^ttf^ Aichi, UP> 
(74) ftSA 

ft^iftCMURAZ, Takuo) 
T113 XSC«:£]ftK«nS^-TBl 0«5H» -t^yt£j^ 
Toicyo, UP) 

(81) fgjtS 

AT(IftW3F»), BE(ftW«»), CHCBt^ifl^W), DEtft^HflWf), 

DKtRW#K=), ES t»:jf«9Ja^). FBttWHi^fff), GB(»j«|»^). 

GBCIft#H/^«P), ITt^W^ft). LUCfJt^««F), NLlJWH'Tm), 

SE C»:#{mi^ }, us . 



(54) Title : PLAIN BEARING MATERIAL 

(54) 3g^cD«^ t^m^btm 



3 




(57)Alistnct 




against a mating shaft, a son 
i on tlie surface of an alumi- 



(67) S» 

»14 % ^if -r fc A ff^^ « *i ^MWM . ( -5 ) . 

9 0~5 5 96. V ^ 5 K^M^A-^ 
1 o~4 5%i:-r-Sci:tcioT. $iliS*^lttfc]t^ ?) Llt^ 



AU^f-Xh^Ur PlV^i'^vr ™l^?*--r 

BE -c/u:^- GA ^-.IfV. IS^T2v< 

BG^^^-VT GB-f^UX ZtT' 

^i-y GR ^Mv-^- £k ? 4-i 

BR HU '^^^-U- X-?^ 

CHX-fX KR ii^llftB 1*^ t*^ 

CM*^ilr-> LK X»>5V* So 

cs f-* 3 xo-^'^r LU /v7-t>y^^ us 

DE K MC * •^ 3 

DK rw-^ HGv^;9rX;^iW 



wo 92/01872 

PCT/JP91/00986 

1 



5 



10 



15 



T S . 

5 - -J; A © t L T (± 7 ;u 5; ^ tl T ^^ 

20. -5, 

* ® S?Sft»J*^ e> 'fc * »S ;Sr ^ t ^i^jEO T $> ^ e 

(SPCC) (0^1 096Sn. 0^ 

596In. 0-596Pb® l«|i(±^, 0 - 3 !HJ © C u *J J: 
C^/*fc{±Mg, ffSfig^tLTl 096J.:(T©Cr. S i . 
Mn. Sb. F e, N i<DimiiX±^^^5imtbX-^^'t 



25 



WO' 92/01872 PCr/JP91/00986 

r 

2 

15 ^ e>tC:t-Al/^ D*tt^±alE«!}J«lCS^^Ttt»:g^ 
Mtt^Jf$J;:i±3i--Ab-i'©M14^fl^#ttic J: ^m'&^ii 

^ 0 lZJ:Si^n^mmtiB^ O^tlf^, t^t>-^. :t-AU 

25 



WO92/0187:^ 



PCT/JP91/00986 



25 



Si, Mn. Sb. Sr. Fe. Ni, Mo. Ti. W. 
Zr. V. Cu. Mg. Znirirt. 20%J^T©Sn. 
10 Pb. In. TI. B iOiaXtt2ffiJ^±;Sr^:^-r^fi,^ 

DAPl^tt. DONAStt, BPDAStt. A;U*>^tt 



WO.92/0187.2 PCr/JP91/00986 

I 

4 • 

n tt ^ . -< 5 K © fii ^ A y y <omi±is-t b < ti 

20~30%T^>-5c 
@^*:iPi?t^Jl±s M0 S2 , BN. WS2 , i^'^y hm 

iz 1 n mWiTo Win o> >h (D ^ t i> z, ti)^is-t v^^o mw 

jS:^. ±IE@**:f3iJt^J®l-2 0%^CrO3 , 
Fes O4, PbO.WSa, ZnO, CdO, AlOs, 
S i O^.S i C, S i 3 N. ^©^J^PM^JilM #M C 



10 



wo 92/01872 

PCr/JP9I/00986 

' • . . . 5 . 

^^biS^S^lli^Sfi L-Cfc J:l^. sK-y >^;^j:if©-p^^3g 

^ ^y^±\zm^h. 1 5 0-3 0 o-CT-^j^ . i^^-rs. 

^ 0^ O $4 S J|r4 {± 9 ^' - > O ^5»^ 6 S S£ 515 *t It Jt IS 

^^^^7 ^^^^ A^^^^itt ^mni^x'hi>s i . 

**Cr. S i ?r^:^Htf S n. Cu. ^hO^^^^t^ 



15 



20 



wo 92/01872 



PCr/JP91/00986 



6 • 

[ HJa ^ ftg 0 jp^ig J 

10 to ltt^$l. 2 m m® S P C C ek t) JSc^g^. 2{±iS$ 

0. 3mm(7)7;i/5^';7A|^|ii^^^(Al-12Sn- 

1. 8Pb-l. OCu-3. OSi-0. 3Cr), 3{1 
(r;u:* V =i- y ^ ^X}mm\Z OT^MS^nfe^ 

I®. Jfi^Rz4. Sum) . 4{±S#@ 1 wm©«li| 

M«^CJg^$tlT^^^S5 0C«^§An$^) * SEE 300 
K g / c m ^ T-ff L#tt , HfeifeS 0 0 r pmT-Se^-e- 
25 ^. ?i?t?ft i: UTl± S A E 1 0 W 3 0 

^^^nn^DS^Vy^O^'f^MLl OumxSmmx i 0 

(S 5 0 C^#Atl*J) tSftfe^-e-, il^gjfl 5 0 Or pm 



WOJ2/01872 

PCr/JP91/00986 

. 7 

•So {SrtjfttLTtiSAE 1 0W3 O^Sr^fflf^. 

± ® ck ^ >t ^ 0 * D T ^^ ^ T'tt S*J |t4 o ^ ^ 
^^^^ 1 JC^^t . 



WOi»2/01872 PCr/JP91/00986 

8 



mi 



No 


imf mm 








(Kg/cm*) 


mm. 

( un) 


p I 


PAI 


MoS: 


BN 




Gr 




(h) 


1 


1 0 


— 


90 


— 


— 




— 


1 5 


600 


7 


2 


25 


— 


70 


5 








1 9 


500 


5 


3 


30 


— 


70 


— 






— 


20 


600 


5 


4 


— 


30 


70 


— 


— 




— 


1 9. 5 


500 


6 


5 


2 0 


1 0 


6 0 


— 


— 


1 0 


— 


16 


450 


5 


6 


30 


— 


40 


1 0 


1 0 


1 0 




17. 5 


.450 


8 


7 


30 


— 


50 


— 


20 





— 


19 


550 


5 


8 


35 


— 


— 


40 




25 


— 


1 7 


450 


4 


9 


45 


_ 


55 










1 4 


400 


4 


1 0 


1 0 




75 








CrO,=15 


1 8. 5 


500 


6 


1 1 


2 0 





50 






2 0 


Si02-S,SiO5 


1 6 


450 


3 


1 2 


30 





60 










AlaOs^lO 


1 5. 5 


45 0 


3 


1 3 


— 


30 


— 


35 


30 




PbO=5 


1 5 


500 


5 


1 4 


2 0 


1 0 


30 


1 0 


1 0 


1 0 


ai 


I 4. 5 


450 


4 


1 5 


1 0 


2 0 


50 


1 0 


— 






1 6 


500 


•3 


1 6 


30 




60 








25 


17. 5 


550 


4 


1 7 


30 




65 








PbO=3 


18 


550 


5 


1 8 


28 




60 








Cr03>12 


14. 5 


400 


4 


i 9 


35 




60 








Si02=5 


1 6 


500 


3 


2 0 


44 




55 








CrO,=l 


1 5 


400 


3 


2 1 


TJVmm^-^ (^2) <D*. 


3. 5 


150 


1 


22 


(23) (24) 


15 


350 


5 



21 CrO. =2, Fe. 0* . P.bO, ZnO, CdO, Al. 0. , S i 0. , S i C, 



Sis N4 #196 

22 Al -1 1 Sn-1. 8Pb-l. OCu-3. OSi-0. 3Cr 

23 Al-llSn-1. 8Pb-l. OCu-3. OSi-0. 3Cr 

24 Pb-10Sn-2Cu 

25 CrO, =5, Pb0 = 4, Alz 0, =1 



wo 92/01872 

PCr/JP9I/00986 

' . . . 9 



wo 92/01872 



10 



PCr/JP91/00986 



S2 



No 




T jfi iffl a 


^> i@ II 


mm 
(h) 


(Ke/cD*) 


p I 


MoSs 


2 3 


30 


70 






1 4 


450 


2 4 


30 


70 






18 


550 


25 


30 


70 


.ic- >^ 




1 6 


500 


2 6 


3 0 


7 0 






1 7 


450 


2 7 


3 0 


70 






1 8 


500 


28 


3 0 


70 






20 


600 


2 9 


3 0 


70 






20 


650 


30 


3 0 


70 






23 


650 


3 1 


3 0 


70 






23 


700 



PCr/JP91/00986 

' • . . 11- 



WO-PZ/OlWa PCr/JP91/00986 

it ^ CD S 

1. A^tt^^^ ( 2 ) (D^stc, mi^^mm 

9 0~5 5E»%SCf5i?';^ $ 0- 
4 5 mM%*>^«i:^ (5) ^Brnvtzz 

2. m^mmm^ 1-^2 ommH^mmmmM-vm^btz 

10 4. ^ ^ A^lfig^^ (2) ©^®»c^k^^ss 

(4) ^MfSib. •^©±tcMie3-T^ >^Ji (5) sfeJi^fiS 

5. @i*?^?f SIJO 1 ~2 ofiM^^^^PMSij-egj^Lfc 

c %4$^i:■r-2>it^©tBfflm4IiE«©t^oi!l§^^)|s^. 

15 6. ( 5 ) ©p»*i 1 2 5 M mT*v5iS 

7 . sftsmsijcD 1 -^2 omm'%^mmm'&m'^ja:^hit 

8. T ^U-^ ^ A m^g^^ (2) ©SSfC^bJ^MSJl 
20 (4) ^Mf&L. ■e©±luluiB3~r--f (5) 



wo 92/01872 



PCr/JP91/00986 



Fig, 1 




INTERNATIONAL SEARCH REPORT 

Inttmatlonal AppllcalJon No PCT/ JP91/00986 



I. CLASSinCATlOW OF SUBJECT MATTER (If several ctowlflcatloii eymbole apply, Indicate all) • 



According to InternaiionsI Patent Claaeiflcatlon <IPQ or to both Natlonel ClasalflcaUon and IPC 

Int, Cl^ F16C33/12, 33/20, 33/24 



II. FIELDS SEARCHED 



Minimum Documentation Searched ' 



Clastiflcatlon System 



Claattflcatlon Symbol* 



IPC 



F16C33/12, 33/20, 33/24 



Oocumentatlon Searched other than Minimum Documentation 
to the Extent that euch Documents are Included In the Relds Searched * 



Jitsuyo Shinan Koho 
Kokai Jitsuyo Shinan Koho 



1926 - 1991 
1971 - 1991 



111. DOCUMENTS CONSIDERED TO BE RELEVANT • 



Catepory * \ Citation of Document, » with Indication, where appropriate, of the relevant patsaoes " 



Relevant to Claim No. 



JP, Ar 60-172770 (Toyota Motor Corp.), 
September 6, 1985 (06. 09. 85), 
Line 7, upper right column , page 2 to 
line 10, upper left column, page 4 
(Family: none) 

JP, A, 63-172019 (Toyota Motor Corp.), 
July 15, 1988 (15. 07. 88), 
Line 5, lower right column, page 3 to 
line 14, upper right column, page 5 
(Family: none) 



1-8 



1-8 



* special cateoories of cited documents: ^» 
-A" document defbilng the general atata of the art nvhlch Is not 
considered to be of partlcutar relevanea 

"E" eqriler document but published on or after the International 
fliing date 

t." document which may throw doubta on priortty clalmfs) or 
which la cited' to establish the oubtlcatlon data of another 
cltstlon or other apeclal reason laa i 



T* later document publlahed after the International ffflng date or 
priority date end not In confllet with the application but citad to 
understand the princlpia ortheoiy tindeilying the Inventton 

"X" document of particular ralevsnca: tha claimed Invention cannot 
be consldeiad novel or cannot ba conslderad to invohw an 



"Cr document raferring to an oral disclosure, use. exhibition or 
other meana 

"P" document published prior to tha International Itling date but 
later than the priority data clalmad 



'T" document of particular relevanea: tfte claimed invention cannot 
be considered to involve an inventive step when the documant 
is combined with one or more other such documants. such 
combination being obvious to a parson aklilad intha art 

"a" documant member of tha aama patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

October 16, 1991 (16. 10. 91) 



Date of Mailing of this International Search Report 

November 5, 1991 (OS. 11. 91) 



International Searching Authority 

Japanese Patent Office 



signature of Authorized Officer 



Form PCT/lSA/210 (second sheet) (January 1985) 



« « 

B»ai«»*PCT/JP 91/00986 



PI SCS3/1 2, 3 3/20 ,3 3/2 4 



» m m m 



a g » o fc g /jx 



IPC 



FlfC33/12.3 8/2 0 . 33/24 



1926-199 1^ 
18 71-19 9 1^ 



lUIXMO 



JP8A.60~172770( ^ ■ ^ B Mtfc ^i^it ) . 
6. 95. 1 98 8 ( 0i. 09. 

( 7t ) 

IS. 75. 19S9(16. 0 7. a«). 

( :^T^ ) 



i -8 



1-8 



16. 10. 91 




05.1M1 


5 * H 1* fflP (ISA/JP) 
tft^PCTy^lSAy^inrflr 9 rtaotJtMstnay 






3 J 

— 1 


6 8 14 

— 1_ J 1 


N ffl 







